Environmental sanitation comprises disposal and treatment of human excreta, solid waste and wastewater, control of disease vectors, and provision of washing facilities for personal and domestic hygiene. The conventional approach to environmental sanitation is characterised by a linear waste management system, where valuable plant nutrients are often not only wasted, but also create pollution problems in receiving waters. Closing the nutrient loop is one of the main objectives of a more ecological approach to environmental sanitation. Reuse of wastewater and organic waste in urban agriculture may contribute to closing this nutrient loop. In addition to food security and income generation, urban agricultural activities can thus help to improve public health and resource management. However, some urban agricultural processes, such as "agricultural practices", "soil quality management" and "irrigation", still requires further research.
INTRODUCTION
Demographic and urban growth is one of the major challenges of the next decade. In 1994, 45% of the world's population lived in cities, by 2025 this figure will have risen to 65% (Nugent, 1997) . The most rapid change is occurring in the developing world, where urban populations are growing at 3.5% annually. Historically, cities have been the driving forces in the field of economic and social development. Yet, urbanisation not only results in benefits, but also in environmental and social problems, some of enormous magnitude. These include a lack of adequate water supply, environmental sanitation services and food security. Some of the major problems are encountered in the poorest areas where local governments are unable to provide even the most basic services and where food insecurity is drawing more and more people to the burgeoning practice of urban agriculture. About 800 million people are currently involved in urban agriculture, and it is estimated that by the year 2005 urban agriculturists will provide up to 33% of the world's food production (Smit, 1996; Mougeot et al., 1998) . This challenge requires a holistic approach as regards environmental sanitation and urban agriculture.
ENVIRONMENTAL SANITATION
Environmental sanitation aims at improving the quality of life of the individuals and contributing to social development. It has been defined by the Water Supply and Sanitation Collaborative Council as "Interventions to reduce peoples exposure to disease by providing a clean environment in which to live, with measures to break the cycle of disease" (Simpson-Hébert and Woods, 1998) . This usually includes disposal or hygienic management of liquid and solid human waste, control of disease vectors, and provision of washing facilities for personal and domestic hygiene. Environmental sanitation comprises both a change in behaviour and facilities to form a hygienic environment."
Present Situation
A significant number of people worldwide lack access to adequate water, sanitation, drainage, and solid waste disposal services. The latest statistics reveal that 1.1 billion people still do not have access to safe drinking water, and 2.4 billion people do not have access to adequate sanitation (WHO/UNICEF/WSSCC, 2000). Furthermore, in many urban areas of developing countries, less than 50% of the municipal solid waste are collected and only an insignificant fraction is disposed of appropriately. This not only increases the rate of diseases and mortality, but also slows down the economic progress of hundreds of millions of people in developing countries. At the same time, the world's natural supply of freshwater is subject to increasing environmental and economic pressure.
The Need for Change: Closing the Nutrient Loop
There are many different reasons why almost half of the world's population still lacks access to environmental sanitation services despite the considerable international efforts made to improve the situation (Simpson-Hébert and Woods, 1998) . Important reasons include the general lack of political will and the low prestige and recognition usually given to sanitation. This has thus led to poor policies at all levels, deficient institutional frameworks and a general neglect of consumer preferences. Not only human and financial, but also material resources are often used very poorly and inadequately. For instance, the conventional approach to environmental sanitation is also characterised by a linear waste management system where valuable plant nutrients are often not only wasted, but also create pollution problems in receiving waters.
The Water Supply and Sanitation Collaborative Council has therefore called for a radical overhaul of conventional thinking and endorsed a series of four principles which make up the Bellagio statement on sustainable environmental sanitation. (Schertenleib, 2000) . To consider waste as a resource and closing the nutrient loop is one of these (Bellagio) principles which should govern the new challenging approach. In future, environmental sanitation should place increased focus on conservation, recycling and reuse of resources, such as water and nutrients, as well as on minimising waste produced by households, trade and industry. Obviously, urban agriculture can play a key role in closing the nutrient loop by reusing wastewater and organic waste.
DIFFERENT ASPECTS OF URBAN AGRICULTURE
Urban agriculture could contribute to mitigating the two most intractable problems facing third world cities -poverty and waste management. Urban agriculture is one of several food security options for households; similarly, it is one of several tools for making productive use of urban open spaces, treating urban waste, saving or generating income and employment, and managing freshwater resources more effectively (Nugent, 2000; Bakker et al., 2000) .
Objectives of Urban Agriculture
The main objectives include food security, poverty alleviation, public health, and sustainable resource management (Baumgartner and Belevi, 2001 ). The main driving forces for farmers to become engaged in urban agriculture are food security and income generation. According to the Urban Agriculture Network (TUAN), of the roughly 800 million people currently involved in urban agriculture worldwide, 200 million produce for the market and 150 million are full-time employees.
Apart from food security and poverty alleviation, urban agriculture is important for public health and sustainable resource management. The direct impacts are improved health conditions amongst urban farmers as a result of a richer vitamin and protein diet. Furthermore, more appropriate waste management practices lead to a decrease in health risks. Sustainable resource management implies a more efficient use of resources, including a reduction and reuse of waste flows whenever possible (Nelson, 1996; Smit, 1996) .
Public Health
The aim of public health is to promote the well-being, prevent diseases and disabilities, and enhance the quality of life of the individuals. These are the physical, mental and environmental health concerns of communities and populations. The traditional health hazards in developing countries are mainly associated with undernourishment. Urban agriculture has positive impacts on public health, mainly through increased food security and, consequently, improved health conditions of the individuals. Appropriate waste management leads also to a decrease in health risks. Furthermore, working in the home gardens may have a recreational value and improve the physical and mental health of the individuals (well-being). Improved air quality by increasing the green areas in cities, also contributes to decreasing respiratory diseases.
Sustainable Resource Management
The urban environmental condition is deplorable in many cities of the developing world. The problems associated with providing environmental sanitation services are central to the urbanisation phenomena. Urban waste is considered one of the most serious and pressing urban environmental problems. Most cities focus on simply getting rid of their waste and fail to recognise its economic asset. A considerable potential of urban agriculture could consist in reusing urban solid and liquid waste and, thereby, helping to overcome the waste problem and saving resources.
Growing food in cities requires additional water and could exacerbate already prevailing problems of adequate water supply for household and industrial use. Urban agricultural activities can improve water management for sustainable agricultural production, such as for example through wastewater reuse.
Impoverished urban soil is as much of concern as water scarcity and pollution. The quality and fertility of most urban soils is poor, as they are either overbuilt or poisoned by hazardous organic chemicals and/or heavy metals Waste reuse can prevent loss of soil nutrients and reduce fertiliser costs (Nelson, 1996) .
CONCLUSIONS
One of the main objectives in attaining sustainable environmental sanitation is the closing of the nutrient loop. In addition to food security and income generation, urban agricultural activities can contribute significantly to improving environmental sanitation systems by reusing wastewater and organic waste. However, due to several gaps in knowledge as regards urban agriculture, further research is required in the following fields: -Nutrient gaps have to be quantified, including the demand for fertilisers and organic waste as a function of different crops and geographic conditions. -Prevailing and potential organic material fluxes, have to be investigated, including production, consumption, disposal, and urban agriculture in different regions to identify the role of urban agriculture as organic waste recipient and food supplier. -The short and long-term effects of different water (e.g. wastewater) and nutrient sources (e.g. compost) on the quality of soil and surface and ground water. The results will allow the setting of quality requirements for irrigation and reuse as soil conditioner and fertiliser. -Transmission of diseases and hazardous substances from wastewater, solid waste and animals to urban farmers, and the actual health risks related to the reuse of liquid and solid waste in urban agriculture have to be investigated. -The question whether and to what extent urban agricultural activities provide additional breeding sites for disease vectors also has to be examined.
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